Land use change has been assessed widely using Remote Sensing (RS) and Geographic Information System (GIS) techniques. The analysis of land use change was done by detecting land cover change. A study about land cover change, along with the self-employed workers' perception towards changes between 2007 and 2017 were carried out in Nam Tu Liem District, Hanoi, Vietnam.
Introduction
Every country in the World is currently facing certain challenges in their own environment, economy, and civilization. Land use/land cover change (LULCC) is considered the major driver of these challenges due to urbanization [1] . Correspondingly, Vietnam has experienced rapid economic growth during the 1980s to 2000s which had caused uncontrolled and intensive urban expansion, especially in Hanoi, the capital of Vietnam [2] . Moreover, urban areas in Vietnam have expanded spatially by 2.8% particularly in the western and the northern side of the existing urban area of Hanoi [3] . Since 1986 to present-day, it is noticeable that Vietnam's economy has progressed and has been progressing. Moreover, within 1975 to 2015, Hanoi's urban population has grown from 1.4 million to 7.6 million people [4] . Due to massive disturbance of the economic growth to the environment, the Vietnam government officially implemented a proposed "Master plan of Hanoi 2030, Vision to 2050" or HMP in 2011 [5] , which goal is to transform Hanoi into a smart city [5] . In order to achieve the HMP goal, some area of Hanoi will undergo in another spatial development which also means, the existing urban area will be expanded [6] . One of Hanoi's districts, Nam Tu Liem, will be affected by the said Master Plan, which once was one of Hanoi's suburban areas that was announced to be an urban area in 2013 [7] . By these happenings, Nam Tu Liem is expected to be experiencing changes in land use/land cover (LULC).
Land use and land cover changes are the extensive and rapid processes which are primarily induced by and a product of natural and socio-economic factors [8] . These changes are primarily induced by biophysical [9, 10] , socio-economical [10, 11] , and institutional factors [11] . Moreover, these changes in LULC could consecutively affect the surroundings [12] and people [13, 14] . Intense urbanization is currently putting weight on the environment causing land declination [15] , forest and habitat destruction [16] , pollution [16, 17] , variation in spatiotemporal patterns [18] , etc. Moreover, land cover change has an important role for the society, especially for the workers. At the present time, people that are living in urban areas like Hoan Kiem and Ba Dinh Districts, which are the central cities of Hanoi, noticeably have advantages that are not experienced by almost the people residing in rural area [19] . Besides, chances of employment and opportunities for business are frequently bigger in urban than rural areas and this is one of the major reasons why people move to and stay in the cities [20] . Urban areas have higher levels of safety, security and services associated with leisure, education, health and standard of living [19] . Also, it usually provides overall quality of society's living standards compared to suburban and rural areas [19] . However, rapid urbanization also put so much weight on people's lifestyle, referring to the worsening traffic congestion, deteriorating environment, and further impacts caused by continuing urbanization and changes in land use [21] .
The workers and the society are a significant part of the whole progression of the world, which is one of the reasons why LULCC happens, in order to do good for the standard of living of people [19] , as well for the country's economy [22] . However, it sometimes takes a negative effect in some environmental factors which affect other sectors such as humans' health, biodiversity, etc. [13, 14] . Furthermore, to examine if land use change (LUC) certainly occurred within the district, land cover change (LCC) detection using Geographic Information System (GIS) tool and a short LCC awareness study were done.
The aims of the research are to focus on analyzing LCC detection in Nam Tu Liem District and have a short knowledge on workers, particularly the self-employed workers' awareness towards LCC within the district. In order to achieve this aim, the following objectives will be addressed: to assess and analyze LCC in Nam Tu Liem District within 2007-2017; to know the extent of local worker's awareness regarding LCC; to form a vision of what the individual wants their community to become in the succeeding years; to find solutions and mitigations for the occurring issues brought by the LCC; and to find patterns how the LCC and social awareness are related. Significant relationship between the spatial and social data will not be included in this study.
Materials and Methods

Study Area
Nam Tu Liem, which is also called as the South Tu Liem, is located in the west of Hanoi 
GIS and Questionnaire
Research Data
Primary and secondary data were used in the study. The primary data were acquired in a form of awareness study using survey questionnaires on June 2018 in Nam Tu Liem District. On the other hand, the secondary data that were used in the LCC detection were acquired from the United States Geological Survey (USGS) website [25] .
Data Collection a. Data Collection for Land Cover Change
An observational research design was used in the LUC study which includes both quantitative and qualitative data type. The qualitative data were acquired by the classification and alteration of LCC. On the other hand, the quantitative data were acquired by the calculation of particular area changes. Table 1 below.
b
. Data Collection for Awareness Study
A descriptive research design was used in the LCC awareness part of the study. There are two types of questionnaires used in the study: one in English language and one in a translated version of Vietnamese. The survey questionnaire covers a multiple choice, multi-response, and filter questions. It contains questions relating to the interviewees' general information and their perception towards the changes. It also contains a consent letter regarding their honesty in answering the survey to conclude that the gathered survey data would be authentic and reliable to use. The questions in the survey are formulated based on several assessments done by Neupane (2016) [26] and The Geauga County Planning Commission (2008) [27] . Then, it was run into face validity and pretesting. A quota sample of 100 respondents were surveyed from a total of 10,706 selfemployed or individual workers. Three groups were surveyed: wholesale and retail services (48 respondents), accommodation and catering services (18 respondents), and other services (34 respondents). Furthermore, the population statistics were all acquired in Hanoi Statistical Office [24] .
In line with the study references about Hanoi regarding HMP, it is assumed by the author that LCC have been happening around Hanoi and that includes the Nam Tu Liem District. The LCC map was already made prior to the interview. The LCC map wasn't shown to the interviewee for a few reasons: to see if the interviewees' perceptions are matched with the change detection study; and to see if the LCC was evident and visible for the interviewees' point of view.
Data Analysis a. Detection of Land Cover Change
GIS, specifically, the ArcGIS software and ENVI Software were used as an instrument for the change detection. In order to make a change detection map, pre-process method was done which includes layer stack, gap fill (Landsat 7), and image subset. Radiometric process [28] and Dark Object Subtraction Method [29] were also done in this step to enhance the classification accuracy of the map [28, 30] .
Supervised classification method is used in the study. Then, a maximum likelihood classification was applied. Table 2 shows the list of assigned land cover classes in the study. Moreover, indices such as NDVI, NDBI, NDWI, and BSI were used as a base in assigning land cover classes in each cell [31] .
Before the final step which is overlaying maps, an accuracy assessment was applied in the classified image of each year: 2007, 2013, and 2017 in order to check the reliability of the map [32] . The accuracy assessment used were the User's Accuracy, Producer's Accuracy, Overall Accuracy, and Kappa Coefficient, which are then analyzed using Excel Software. 
b. Survey Data Analysis
The survey data obtained from 100 respondents in Nam Tu Liem District were all inputted in Statistical Package for Social Science software (SPSS version 23) to analyze the data. The analysis used in this descriptive part of the study is strategic analysis in which univariate and bivariate analysis were both included. 
Results and discussions
b. Land Cover Change Detection
The Land Cover Change Detection was done in order to analyze and determine the changes or conversions of a particular land cover class to another. The land cover class conversions from 2007 to 2013, 2013 to 2017, and 2007 to 2017 are shown in Table 4 . The result shows that the built-up area has been the dominant land from 2007 to 2013, 2013 to 2017, and 2007 to 2017 having 33.14%, 43.64%, and 35.87%, respectively. Furthermore, the major land cover conversions during 2007 to 2017 includes changes from agriculture to built-up by 9.46%, vegetation to built-up by 8.28%, agriculture to vegetation by 4.65%, and bare land to built-up by 3.26%. Bare land and water areas that are converted from other land cover class shows slight changes. Moreover, areas that are converted to water area are mainly reservoir, and ponds. Whereas, bare lands are mainly uncultivated land and exposed soil.
In continuation to the major land cover conversions, agriculture to built-up land has increased during 2007 to 2017 from 5.93% (190.30 ha) to 9.46% (303.53 ha). Likewise, the area changes from vegetation to built-up have also increased by 6.36% (203.91 ha) to 8.28% (265.40 ha) during the same year. On the other hand, the area changes from agriculture to vegetation have decreased from 6.55% (210.14 ha) to 4.65% (148.98 ha). Overall, the built-up land has already invaded 59.09% of Nam Tu Liem land, which area is 1899.08 ha during 2017. It is then followed by agriculture which have decreased by 11.70% (375.99 ha) mainly due to its conversion to built-up land. In addition, the gains and losses in each class from 2007 to 2017 are listed in Table 5 . Overall changes shown that built-up gained the most land (744.66 ha) and agriculture lost the most land (568.46 ha).
Worker's Perception
As seen and observed in section aligned with the references mentioned in introduction, changes in LCC have really occurred in the district. To see if the LCC is evident, study about worker's perception was done and gathered from 100 interviewees.
In studying the worker's perception towards LCC, study findings revealed that 69% (69 respondents) are aware about LCC in the district, and 31% (31 respondents) are not.
There are several questions that are intended only for the aware respondents; particularly, the 69% of the respondents. One question inquires the source of awareness of the respondent towards LCC ( In continuation, the 69 aware respondents were asked about the impacts of LCC in their business; 92.8% or 64 respondents stated that it is all positive, however, 7.2% respondents stated that it has a negative impact to their business.
On the contrary, the aware respondents were also asked about the LCC benefits. The results indicate that the majority believes that LCC is for the country's and the district's own good for the future. Moreover, the study also includes an intended question for the aware respondents regarding the continuous changes in the district. A total of 82.6% aware respondents want changes to continue, however, 17.4% aware respondents do not want changes to continue. The reasons for these are listed in Table 7 and 8.
As sight on the respondent's view towards the LCC pressure towards their business and living, the aware respondents were able to determine the major problems in the district that has been happening that are mostly brought by LCC and urbanization. The responses centered around three major problems: Overpopulation, congestion and poor waste management having 20%, 17.9%, and 17.4% responses, respectively. In addition, these three major problems were followed by pollution problems which also have a large percentage ha 15.9% or 31 responses. Furthermore, there are questions that are intended for the overall respondents, including both aware and unaware respondents. Questions contain security and satisfaction of the respondents towards the changes and developments in their district. In terms of safety and security, 89% of the respondents feel safe in their wards, and 11% do not. On the other hand, in terms of satisfaction towards developments, 86% of the respondents are satisfied, and 14% are not. Respondents were asked if there is/are something they would like to change or see to develop in their wards and the whole district in the future. The number of responses from both aware and unaware respondents are shown in Table 9 . Majority (42%) wants more open space like parks, outdoor recreation, and scenic areas, followed by more residential development (35%), and closer employment opportunities (33%). Moreover, majority of the aware respondents want more open space (46.38%). On the other hand, the responses of the unaware respondents centered around three choices which are more residential development, more open space, and closer employment opportunities (32.26%). Furthermore, around 14% of the respondents picked none which is assumed that they are already contented with the changes around the district. Moreover, from the aware respondents' point of view, it is assumed that they may have already seen and experienced the consequences that LCC brought from the past years. Lastly, the individual workers' income status was asked. The 71% of the respondents said it became better, 28% stated that nothing has changed, and 1% said the it became worse over 10 years.
The awareness of respondents may be affected by several factors including their level of education, years of residency, and more that will not be tackled or a scope in this study. As analyzed in Table 10 , the percentage of unaware respondents is higher in University Level (61.29%) compared to Senior Highschool (38.71%). Likewise, the percentage of aware respondents is also higher in University Level (59.42%). Overall, there are 60% respondents that completed University level and 36% respondents that completed Senior Highschool. Moreover, there are 4% respondents that only completed Junior Highschool which are reported to be aware about changes in the district (Table  10 ).
In terms of residency (Table 11) , it is found out that only 37% of the respondents are originally from Nam Tu Liem District and 63% are just migrants which came from different provinces like Thai Binh, Nam Dinh, Nghe An, and other districts of Hanoi, such as Hoai Duc, Ba Vi, and Ha Dong. From a total of 69 aware respondents, the results show that there are 44.93% respondents that are originally from the district and 55.07% respondents are not.
Moreover, majority of the aware respondents have already been residing to the district for over 20 years (44.93%). Regardless, about 39.13% of the aware respondents have only been residing for months to 5 years (Table 12 ). Furthermore, there are 31 respondents that are not aware towards LCC happenings in the district. It is assumed in the study that reasons might be because of the non-evident and unnoticeable land use changes in the district. Also, the outcomes might also be just a result of the ignorance of the residents. Moreover, findings indicate that the majority of unaware respondents are not originally from the district (80.65%) and have only been residing for only months to 5 years (77.42%) ( Table 11 and 12) .
Moreover, the factors that affect the individual's awareness towards LCC may also affect other aspects. For example, the level of education, duration of residency, how long the business is running, choice of business etc. could affect their income status. Another example is how income could affect individual's education which has an influence on the business choice. Moreover, business choice could also affect the individual's source of income by how high demands are for that business which could also influence the worker's view towards land use change. However, these scenarios are not considered as a part of the study in any further extent.
Mitigation
By the continuous expansion of urban areas and built-up lands along with rising population, it may result in environmental degradation and socio-economic problems. In addition, there are several solutions for mitigating undesirable impacts brought by the LULCC that could be applied in Nam Tu Liem District. It includes decent urban planning and management for fighting urban heat [33, 34] , well-planned arrangement of trees in the city [6] , combatting congestion and pollution by banning motorbikes in Hanoi [21] , upgrading road networks and rail station [6] .
Other social and standard of living problems in context of surroundings, facilities, and services which includes poor infrastructure, poor waste management, pollution, and health problems will all be covered and mitigated by the decent land use planning and assessments by the legislators, planners, and government officials [35] . Moreover, it is assumed by the researcher that the solutions and mitigations of LCC impacts may have a relation about how the society will react to a certain problem as sometimes they are one of the drivers of such factors. However, this will not be a scope of this study and will be highly recommended for further study. Additionally, it is already expected that the unfamiliarity, ignorance, insensitiveness, as well as the awareness of the society towards land use could contradict with the land use plans. Thus, public perception and participation are really significant for the land use planning. An example of this is by studying and considering the individual's interests, needs, and requests to have a vision of what the community wants to see in the future (Table 9 ). One previous study confirms that in able to achieve sustainable development, the plans and development of an area should reflect and match to the needs and requests of the local community [36] . Moreover, some individuals are lacking knowledge about land use/land cover change in which could cause unfamiliarity of its potent impacts to their ways of living, their surroundings, the environment, etc. By this scenario, government efforts are proximately desired. With simple knowledge about the existing world problem trends along with the proper attitudes by the society towards LULCC and its impacts, policies for the land use and environment would be desirably implemented.
Conclusion
With the use of RS and GIS technology, the land cover analysis was completed in a lower cost and a lesser time with a greater accuracy. The main study's goals are to analyze the land use change in Nam Tu Liem District in 2007 to 2017 and to have an overview about the selfemployed worker's awareness towards changes in the district.
Major findings shown that built-up area in Nam Tu Liem District has been on the rise since 2007 and assumed to be happening on previous years. Also, it has been the dominant land since 2007 and remained one until 2017. On the other hand, agriculture has been observed to be declining which is mainly converted to built-up land. Same goes as well with the declining land for the vegetation class. Moreover, bare land and water have also lost hectares of land which are converted to other classes, such as for urban and agriculture purposes. However, bare land and water area have shown only slight changes within 2007 to 2017. Overall, all of the land cover types have decreased during 2007 to 2017, except for the built-up area which has invaded 59.09% or 1899.08 ha of Nam Tu Liem land in 2017.
Furthermore, the findings for the study about land cover change awareness indicate that about two-thirds or a total of 69% of respondents are aware of LCC happenings in the district. However, almost one-third or 31% are unaware of the said topic. There are several factors that may affect the respondent's awareness towards LCC, such as level of education, and duration of residency; however, it can also be stated that lack of awareness may be a cause of ignorance in some aspects. The land use change could affect the businesses positively or negatively which could also have an influence on the worker's perception towards it. This study cannot conclude that the said factors really have a significant relationship with the respondent's awareness since further analysis and scientific studies must be done.
This study is considered as one of the steps and the initial enquiry in determining and understanding land use/land cover changes' major drivers and impacts in Nam Tu Liem District's environment, as well as the society and its demands in the future. Furthermore, this study could open more new issues and scenarios in the district to be studied and monitored in the succeeding years.
Recommendations
The land use/cover in Nam Tu Liem District and the entire region of Hanoi, Vietnam will keep on changing for the next succeeding years, mainly because of the Hanoi Master Plan 2030 and Vision to 2050. These developments and changes in Nam Tu Liem will bring both negative and positive impacts on different aspects; therefore, it is highly recommended to have a detailed study about the land use/land cover change (significant relation and interaction to its impact) and an updated and a larger society perception towards changes in Nam Tu Liem District in the succeeding years. It is suggested in order for the researchers to keep up with the past and current happenings in the district, as well as it is significant for prediction studies and policy making. By analyzing land use/cover change and studying perception, it would be uncomplicated to find achievable solutions and effective ways to lessen the undesirable consequences of changes in land use and make the best use of it.
